Purpose. To compare the tibial tuberosity-trochlear groove (TTTG) distance in Chinese patients with or without recurrent patellar dislocation. Methods. The TTTG distance of 14 knees in 5 men and 9 women aged 16 to 38 years with recurrent patellar dislocation were compared with that of 73 control knees using magnetic resonance imaging. Results. The mean TTTG distance was significantly greater in patients with recurrent patellar dislocation than in controls (16.4 mm vs. 10.1 mm, p<0.001). Six (43%) knees with recurrent patellar dislocation had the TTTG distance greater than the cut-off threshold of 16.4 mm, compared to none in controls. Conclusion. The TTTG distance is related to height and is shorter in Chinese than Caucasian patients; the threshold for tibial tuberosity transfer should be lower in Chinese patients.
introduction
In Caucasian patients with recurrent patellar dislocation, the tibial tuberosity-trochlear groove (TTTG) distance of 20 mm is considered the cutoff threshold for tibial tuberosity transfer. 1 Chinese patients have relatively smaller knees. This study compared the TTTG distance in Chinese patients with or without recurrent patellar dislocation using magnetic resonance imaging (MRI).
MATERIALS AND METHODS
14 knees in 5 men and 9 women aged 16 to 38 (mean, 26.8) years who underwent surgery for recurrent patellar dislocation from January 2009 to July 2013 were compared with 73 control knees with problems other than patellar dislocation treated from March 2013 to July 2013 for the TTTG distance on MRI. All cases and controls were Chinese. The TTTG distance is the distance between the most anterior point of the tibial tuberosity to the deepest point of the trochlear groove, with reference and parallel to the posterior condylar line of the femur (Fig.) . 2 The TTTG distance can be determined reliably using MRI or computed tomography. 3 The 2 groups were compared using the Student's t-test. A p value of <0.05 was considered statistically significant.
results
The mean TTTG distance was significantly greater in patients with recurrent patellar dislocation than controls (16.4±1.9 mm vs. 10.1±0.7 mm, p<0.001). Six (43%) knees with recurrent patellar dislocation had a TTTG distance greater than the cut-off threshold of 16.4 mm, compared to none in controls. The mean TTTG distance of our Chinese patients was shorter than that of Caucasian patients (19.8±1.6 mm for 143 cases and 12.7±3.4 mm for 94 controls. 1
discussion
Patients with a history of patellar dislocation have a higher risk of subsequent patellar dislocations. 4 Contributing factors include bony problems such as a shallow femoral trochlear, patella alta, increased TTTG distance, increased femoral anteversion, genu valgum, and external tibial torsion, 1,5 as well as soft tissue problems such as vastus medialis obliquus deficiency and generalised ligamentous laxity.
In Caucasian populations, the cut-off value of TTTG distance for tibial tuberosity transfer is 20 mm. 1 In our Chinese patients, the cut-off value was 16.4 mm. The TTTG distance is associated with patient's height, and hence the normalised TTTG distance for height is a more accurate indicator for recurrent patellar dislocation. 6 Thus, the cut-off value should be adjusted according to the height of patients, and the threshold for tibial tuberosity transfer should be lower in Chinese patients.
One limitation of our study was the small number of patients with recurrent patellar dislocation. The TTTG distance was measured using MRI (rather than computed tomography as in the study for Caucasian populations).
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Figure
Measurement of tibial tuberosity-trochlear groove (TTTG) distance: axial cuts of tibial tuberosity (TT) and trochlear groove (TG) are overlapped.
